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From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 
(PCT Rule 61.2) 


To: 

Assistant Commissioner for Patents 
United States Patent and Trademark 
Office 
Box PC 1 

Washington, D.C. 20231 
ETATS-UIMIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing (day month year) 
27 July 2000 (27.07.00) 




International application No. 

PCT/EP99/09989 


Applicant's or agent's file reference 

0480/001203 


international filing date (day/month/year) 

16 December 1999 (16.12.99) 


Priority date (day/ month/year) 

16 December 1998 (16.12.98) 


Applicant 

GARCIA-LADONA, Francisco, Javier et al 



1. The designated Office is hereby notified of its election made: 



in the demand filed with the International Preliminary Examining Authority on: 

13 June 2000(13.06.00) 

| | in a notice effecting later election filed with the International Bureau on: 



2. The election | X | wa 

□ 



was not 

made before the expiration of 1 9 months from The pnontv date or, where Rule .32 applies, within thu time limit under 
Rule 32.2(b). 



r inter national IUjiimu u t 'vVlf '( 
.'14, chemin des Colombettes 
1211 Geneva 20, Switzerland 
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From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 


To: 

GOLDSCHEID, Bettina 
Basf Aktiengesellschaft 
87066 Ludwiashafen 
ALLEMAGNE 


Date of mailing (day month/year) 

24 October 2000 (24.10.00) 


Applicant's or agent's file reference 

0480/001203 


IMPORTANT NOTIFICATION 


International application No. 

PCT/EP99/09989 


International filing Hate (day /rT1 onth year) 

16 December 1999 (16.12.99) 



1. The following indications appeared on record concerning: 

X the applicant X the inventor [^j the agent [^] the common representative 


Name and Address 

GARCIA-LADONA, Francisco, Javier 
Raiffeisenstrasse 9 
D-76870 Kandel 
Germany 


State of Nationality 
ES 


State of Residence 
DE 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
| | the person | | the name X the address | | the nationality | [ the residence 


Name and Address 

GARCIA-LADONA, Francisco, Javier 
Brehmstrasse 107 i 
76870 Kandel 
Germany 


State of Nationality 
ES 


State of Residence 
DE 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3. Further observations, if necessary: 


1 ■- 



v 1 i her run tie'. Color nbette , 
Geneva A) Swtt/ef I,tm<1 
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PCT 



INTERNATIONAL SEARCH REPORT 

(PCT Article 1 8 and Rules 43 and 44) 



Applicant's or agent s file reference 

0480/001203 



International application No. 

PCT/EP 99/ 09989 



trr»0 PI IBTHPR see Notification of Transmittal of International Search Report 
ryn ncn ^ Form pct/isa/220) as well as, where applicable, item 5 below 



ACTION 



International filing date (day/month/year) 

16/12/1999 



(Earliest) Pnority Date (daymonth/year) 

16/12/1998 



Applicant 

KNOLL AKTIENGESELLSCHAFT et al 



Th 1S International Search Report has been prepared by this International Searching Authority and ,s transmitted to the applicant 
according to Art.cle 1 8 A copy is being transmitted to the International Bureau. 



This International Search Report consists of a total of 



sheets. 



=mational Search Hepon con si sit* ui ^ w^i - 

Q it is also accompanied by a copy of each prior art document cited in this report. 



1 Basis of the report 



a With regard to the language, the mternat.onal search was earned out on the basis of the mternational applicat.on ,n the 
' language in which it was filed, unless otherwise indicated under this item. 

n the international search was earned out on the basis of a translation of the international application furnished to this 
1 — 1 Authority (Rule 23 1 (b)). 

b With regardto any nucleotide and/oramino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing 
| | contained in the international application in written form. 

filed together with the international applicat.on in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



□ 
□ 
□ 

□ 

□ 
E 



the statement that the subsequently furmshed wntten sequence listing does not go beyond the d.sclosure in the 
international application as filed has been furnished 

the statement that the information recorded in computer readable form ,s •dentieal to the wntten sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box I) 
Unity of invention is lacking (see Box II) 



4 With regard to the title, 

[JTJ the text is approved as submitted by the applicant. 

| | the text has been established by this Authontyto read as follows: 



'i^-rs o'the drawings :o t:^ pub-isnea w.:h the ac-stract is Figure ' 
as suggested b/ tne applicant 



INTERNATIONAL SEARCH REPORT 



|nationa! application No. 

PCT/EP 99/09989 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This Internationa! Search Report has not been established in respect of certain claims under Article I7(2)(a) for the following reasons: 
1 Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2 



X 



because they relate to parts of the international Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 

see FURTHER INFORMATION sheet PCT/ISA/210 



3 ' I 1 because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box It Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

See additional sheet 



1 I I As a || required additional search fees were timely paid by the applicant, this International Search Report covers all 
' ' searchable claims. 

2 As a || searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3 I i As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
' 1 covers only those claims for which fees were paid, specifically claims Nos 



4 No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 

restncted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest j j ' ™ ac^iona: search fees were accompanied oy the applicants pr*. 




International Application No PCT/EP 99/09989 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



Continuation of Box I .2 



Present claims 1-2 relate to an extremely large number of possible 
methods. In fact, the claims include so many possible compounds that a 
lack of clarity (arid/or conciseness) within the meaning of Article 6 PCT 
arises to such an extent as to render a meaningful search of the claims 
impossible. Consequently, the search has been carried out for those parts 
of the application which do appear to be clear (and/or concise), namely 
the mechanism of action per se (modification of homer expression) and the 
use of the suggested compounds for treating the defined medical 
i ndi cati ons . 

The applicant's attention is drawn to the fact that claims, orparts of 
claims, relating to inventions in respect of which no international 
searchVeport has been established need not be the subject of an 
international pre! iminary examination (Rule 66.1(e) PCT) . ^The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 




International Application No PCT/EP 99 /09989 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



1. Claims: 1 -2 

Use of a homer expression modifying compound for the 
treatment of a neuroleptic syndrome or psychosis, especially 
schizophrenia 

2. Claim : 3 

Use of a homer expression modifying compound for the 
treatment of an oncological disorder 



3. Claims" 4-7 

Use of a compound which interacts with the metabotropic 

receptors in the treatment of different disorders such as 

psychosis and neuroleptic induced disorders 



4. Claim : 8 

Certain nucleic acids 



5. Claims: 9-10 

Screening methods for finding compounds modifying homer 
expression using certain cells 

6. Claim : 11 

Use of a homer expression modifying compound for the 
treatment of CNS disorders 



7. Claims: 12-29 

Use of a homer expression inducing compound or a homer 
peptide interacting with the homer interaction motif located 
in the disease-associated-target for the treatment of 
di fferent di seases 



INTERr^KIONAL SEARCH REPORT 



nj^^^^onal Application No 




PCT/EP 99/09989 



A. CLASSIFICATION OF SUBJECT MATTER crsn „ * , n i 

IPC 7 A61K31/Q0 A61K31/4465 C12N15/63 C07K14/47 
A61P25/18 A61P35/0G 



G01N33/53 



According tc International Patent Classification (IPC) or tc bcth national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 A61K A61P 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted dunng the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



WO 98 40407 A (WORLEY PAUL F ;BRAKEMAN 
PAUL R (US); UNIV JOHNS HOPKINS (US)) 
17 September 1998 (1998-09-17) 
page 18, line 17-19 
page 2, line 34 

page 3, line 2 -page 4, line 2 

JAMES E F REYNOLDS: "MARTI NDALE THE EXTRA 
PHARMACOPOEIA" 

1996 , ROYAL PHARMACEUTICAL SOCIETY , 
LONDON, GB XP002135213 
page 714-715: "Haloperidol" 



1-3 



1-3 



□ 



Further documents are listed in the continuation of box C 



Patent family members are listed in annex 



0 Special categories of cited documents 

'A* document defining the general state of the art which is not 

considered to be of particular relevance 
"E* earlier document but published on or after the international 

filing date 

"L" document which may throw doubts on priority claim(s) or 
which is crted to establish the publication date of another 
citation or other special reason (as specified) 



later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
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INTERNATIONAL SEARCH REPORT 

(nlormSwn on patent family members 



nal Application No 

PCT/EP 99/09989 



Patent document 
cited in search report 



Publication 
date 



Patent family 
rnember(s) 



Publication 
date 



WO 9840407 



17-09-1998 



AU 
EP 



6702698 A 
0970119 A 



29-09-1998 
12-01-2000 



REC d 2 3 MAR 2001 



wipo 



ATENT COOPERATION TF^^TY 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



PCT 



Applicant's or agent's file reference 
0480/001203 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 
PCT/EP99/09989 


International filing date (day/month/year) 
16/12/1999 


Priority date (day/month/year) 
16/12/1998 


International Patent Classification (IPC) or national classification and IPC 
A61K31/00 


Applicant 

KNOLL AKTIENGESELLSCHAFT 



1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 6 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 

I K Basis of the report 

II - Priority 

III X Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

IV Lack of unity of invention 

V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suportmg such statement 

VI Certain documents cited 

VII ' — > Certain defects in the international application 

VIII * - Certain observations on the international application 



1 j uo ^wu 







Name and mailing address of tne mte r nat"na. 


Authorized office 


/ - ..... v x 





INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/EP99/09989 



I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70.17).): 
Description, pages: 

1 -20 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description. props' 

5 Z\ This report has been established as if isome of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70 .?(cX\- 



Claims, No.: 



1-29 



as originally filed 





INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/EP99/09989 



(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
m claims Nos 1 -?9 



[3 the said international application, or the said claims Nos. 1 -2 relate to the following subject matter which does 
not require an international preliminary examination (specify): 
see separate sheet 

□ the description, claims or drawings (indicate particular elements below) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

Kl no international search report has been established for the said claims Nos. 3-29. 

2. A meaningful international preliminary examination report cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 

Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



because: 



1 Statement 



No 



Claims 



' A 



V o c ■ 



C. 'a mc; 




INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



No: Claims 1-2 



2. Citations and explanations 
see separate sheet 




International application No. PCT/EP99/09989 



INTERNATIONAL PRELIMINARY International application No PCT/EP99/09989 

EXAMINATION REPORT - SEPARATE SHEET 



To section III 

Claims 1-2 relate to subject-matter considered by this Authority to be covered by 
the provisions of Rule 67.1 (iv) PCT. Consequently, no opinion will be formulated 
with respect to the industrial applicability of the subject-matter of these claims 
(Article 34(4)(a)(i) PCT). 

To section V 

1 . Reference is made to the following documents: 

D1 : WO 98 40407 A (WORLEY PAUL F ;BRAKEMAN PAUL R (US); UNIV 
JOHNS HOPKINS (US)) 17 September 1998 (1998-09-17) 

D2: JAMES E F REYNOLDS: 'MARTINDALE THE EXTRA PHARMACOPOEIA' 
1996 , ROYAL PHARMACEUTICAL SOCIETY , LONDON, GB 

2. The subject-matter of the present claims 1 to 2 cannot be considered as novel 
since it is already known to use haloperidol, which is a Homer expression 
modifying compound, in the treatment of schizophrenia. It is pointed out that 
finding the mode of action cannot make the use novel, neither can it be 
considered as an invention. The requirements of Article 33 (2) have therefore not 
been fulfilled. 

3. D1 discloses that compounds which modify the Homer expression can be used in 
certain brain disorders. For the skilled person it is obvious to use said compounds 
also in the treatment of neuroleptic disorders and psychosis. The subject-matter of 
the present claims 1 to 2 therefore also lacks the necessary inventive step (Art 33 
(3) PCT). 

4. For the assessment of the present claims 1 -2 on the question whether they are 
industrially applicable, no unified criteria exist in the PCT Contracting States. The 

claims to a known compound for first use in medical treatment and the use of such 
a compound for the manufacture of a medicament for a new medical treatment. 



INTERNATIONAL PRELIMINARY International application No. PCT/EP99/09989 

EXAMINATION REPORT - SEPARATE SHEET 



WORLD INTITITCITAI. PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDHR THE PATENT COOPHRATION TRFA TY (PCT) 



(51 i International Patent Classification 7 : 

A61K 31/00, 31/4465, C12N 15/63, C07K 
14/47, G01N 33/53, A61P 25/18, 35/00 



A3 



(11) International Publication Number: 
(43) International Publication Date: 



WO 00/35430 

22 June 2000 (22.06.00) 



(21) International Application Number: POT HP99 099K9 

(22) International Filing Date: In December 1999 (16.12.99) 



(30) Priority Data: 

9S 123943.7 



lo December 199S (lh.l2.9X) 



MP 



(71) Applicant (for all designated Slaws exevpt I'Sn KNOLL AK 

TIENGESEEESCHAIT [DMDEJ; D-6706 1 Ludwb'shaten 
(DH). 

(72) Inventors; and 

(75) Inventors/Applicants (for I'S only): GARCIA-LADON A, 
Francisco. Javier [ES/DE); Raiffeisenstrasse 9, 
ii-76870 Kandci (DL). LANG, Sandra JDEDE]; 
Bgm-Grtinzweig -Strasse 24, D-6706 3 Ludwigshafen (DH). 

(74) Agent: GOEDSCHEID, Bettina; Basf Aktiengeseilschaft. 
D-67056 Lud wigs ha ten (DH). 



(81) Designated Suites: CA, JP, MX, US. European patent (AT 

bp:, ch, cy, dh. dk, i;s. i t, fr. gb, gr, ie n lv 

MC. NL. IT, SE). 



Published 

With iutertuitional sdirch report. 

(88) Date of publication of the international search report: 

14 September 2000 ( 14.09.00) 



(54) Title: HOMER A NEW TARGET OF TREATING PSYCHIATRIC DISORDERS 
(57) Abstract 

A method for treatment of psychosis, schizophrenia, oncological disorders, tumors and/or CNS disorders in a human hem- comprising 
administering to said human being a composition comprising an effective amount of a compound which interacts with homer or metabotron.c 
receptors are disclosed. 1 
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INTERNATIONAL SEARCH REPORT 



Intern ai Application No 

PC T 'EP 99, 09989 



A CLASSIFICATION OF SUBJECT MATTER 

IPC 7 A61K31/00 A61K31 



A61P25/1S 



4465 C1ZN1: 
A61P35/00 



'K14, 



■301N33, 5; 



Accorded :o international Patent C lass mcatio n :';PT' or :c r.oxr. national classification i 



B. FIELDS SEARCHED 



Minimum documentation searched , c;ass mcat.cn s,s:em 'cilowcd L; i ciassifican on symools : 

IPC 1 A61K A61P 



jccjmefitation searched otner than minimum aa;j mentation \c tne extent tnat SL.cn documents are nc.ucea ir tne r ie :cs searched 



Electronic aata Dase consurted during the international searcn iname ot data Dase ana, where practical, searcn terms useo] 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category J j Citation ot document, wrtn indication, where appropriate, of the relevant passages 



Relevant to ciaim No 



WO 98 40407 A (WORLEY PAUL F ; BRAKEMAN 

PAUL R (US); UNI V JOHNS HOPKINS (US)) 

17 September 1998 (1998-09-17) 

page 18, 1 i ne 17-19 

page 2, 1 i ne 34 

page 3, line 2 -page 4, line 2 

JAMES E F REYNOLDS: "MARTI NDALE THE EXTRA 
PHARMACOPOEIA" 

1996 , ROYAL PHARMACEUTICAL SOCIETY , 
LONDON, GB XP002135213 
page 714-715: "Haloperidol" 



1-3 



1-3 



□ 



r urther documents are listed m tne continuation a* Dcx < 



0 



^atent f a m 1 ! 



; are listed in annex 



opeciai categories cf crtea documents 

*A' document defining trie general state ot tne art which is not 
considered to be ot particular rvievance 

"E" earlier document sot published on or after tne international 
filing date 

*L" document which may throw douots on Dhnrrtv claim(s) or 
which (s crted to establish the cuDiicat'on gate ot another 
c:tatJon or other specia* reason ( aa soecrtiedj 

*C document refernno to an era: disclosure, use, e*hiortion -r 



Later document published after the international filing date 
or pnonty date and not m conflict wrth me application but 
cited to understand tne principle or theory underlying the 
invention 

document cf particular relevance , the claimed invention 
cannot be considered novel or cannot be considered to 
mvorve an inventrve step when the document is ta*en aJone 

document cf particular relevance, the claimed invention 
cannot be considered to mvorve an inventive step when the 
document is comcmed wrth one or more other such decu* 
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INTERNATIONAL SEARCH REPORT 



>;i:.::r.a: ace 'ration 
r L. 7 c ~ 9 ^ ' n Q c 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first 



sheet ) 



^ n:: Dee- 



■-.aims No: 
ce;:a.jse irev r -:-iate 



:jD'j;: — aner 



• 1 1 k r. "j r : , . nil 



I ! Claims N03 — 

oecause thev ^ate to cans of the Interna?. cna, A Er : = a:.or mat do net ,c.~,r , :ne cre.cr.^c ^u.-orr-n-s to su~n 

an extent !nat n;; rru-anmaiul internal, ona, bearer, .a- ::o earned cu:. ,;:oc,i,c.,iv 



see FURTHER INFORMATION sheet PCT/ISA/210 



3 | Claims Nos 

because t.ney are aeMnaenl claims and are not aralea :n accordance W :tn me seccna aro tn:rd sentences , 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



Th.s .nternatjonal Searcmng Authority found mu.t.yiu inventions ,n this international a 5=l i:at:cn. as toliowb 

See additional sheet 



s\""ha^ ^ Um&y P3 ' d ^ ^° apDtlcant - tn,s international Search Report covers all 



o^y™'^'^ C °" a °° SGarCf,Gd W ' tnoUt ^ an ^<-a: tee, :n,s Author d:c not mvite cavment 



vnicn leei ,\^fe caic, sd'. 



r e s t r< z ; e c? * ~ I n e 



'0' mentioned m *. 



L J l J ' 1 ' 1 t I ' 



Romar*- on ^ rotrM 



FURTHER INFORMATION CONTINUED FROM PCT'ISA 9 J Q 



-:e'n3:r,nj Al>U ^31. -f;^ PCT EP 99 099c 



i . Claims: 1 



Use of a homer expression modifying compound for the 
treatment of a neuroleptic syndrome o^ psychosis, especially 
schizophrenia 



2. Claim : 



Use of a homer expression modifying compound for tne 
treatment of an oncological disorder 



Use of a compound which interacts with tne metabotropic 
receptors in the treatment of different disorders such as 
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Present claims 1-2 relate to an extremely large number of possible 
methods. !n fact, the claims include so many possible compounas mat a 
lack of clarity (and/or conciseness) within the meaning of Article 6 PCT 
arises to such an extent as to render a meaningful search of the claims 
impossible. Consequent ly, the search has been carried out for those parts 
of the application which do appear to be clear (and/or concise], namely 
the mechanism of action per se (modification of homer expression) and the 
use of the suggested compounas for treating tne defined medical 
indications . 

The appl icant ' s attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report nas been estaDlisned need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT) . The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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Homer a new target of creating psychiatric disorders 

Schizophrenia is a chronic psychiatric disorder affecting 
approximately 1 % of the adul t population . The economic and 
5 social cost of schizophrenia and other psychotic disorders are 
considerable due to the large index of hospitalization. The real 
causes of schizophrenia remains still unknown. The symptoms, 
classified as positive (hallucinations) and negative (social 
withdrawal, paranoia) may be observed in some cases as early 

10 as in adolescence. Schizophrenic patients suffer a progressive 
degradation of mood, though and cognition processes (Wright I. 
and Woodruff P., 1995) . Compounds with a beneficial effect on 
the treatment of schizophrenia or psychosis have been so-called 
neuroleptics. Early studies suggested that an alteration of the 

15 brain dopaminergic system may be related to schizophrenic and 
psychotic symptoms. Although the alteration of dopaminergic 
function in the brain of schizophrenics is evident, whether the 
onset of the disease is due to this alteration or it is only a 
delayed consequence of the disorder remains unknown. An intense 

20 research has been developed regarding the brain dopaminergic 
system and the pharmacology of dopamine receptors. Typical 
antipsychotics , such haloperidol , with a strong therapeutic 
effect on the treatment of psychosis have high affinity to D2 
dopamine receptors (Seeman 1987). However, this property is 

25 associated to a high incidence of extrapyramidal side effects 
in most of the cases in a irreversible form (Grat z S.S. and 
Simpson G.M. 1994; Ebadi M. and Srinivasan S.K. 1995). In 
addition, haloperidol have also high affinity for sigma receptors 
supporting them as a therapeutic target for the treatment of 

30 psychosis (Reynolds G.P. and Czudek C. 1995). Drugs specific for 
other brain receptors have been also proposed as antipsychotics 
(ratemi h . et al . , 1996). Atypical antipsychotics wi th mixed 
Pharmacol ca ical profile, like clozapine, has been very usefui for 
an effective and sarer treatment of psychosis. However, to date, 

35 no fully efficient treatment have been found for the treatment 
of neither psychosis nor neuroleptic malignant syndrome. 

It has been demonstrated that dopamine receptor blockade after 
acute treatment with neuroleptics induces genomic responses in 
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The knowledge of gene expression changes induced by neuroleptics 
may help to understand both the beneficial and side effects 
of antipsychotic drugs and therefore also to define new and 
more effective targets for the treatment of schizophrenia and 
5 psvchosis. The aim of the invention was to disclose genomic 

effects induced by neuroipetics and subsequently to identify new 
targets for the treatment of psychotic and neurodegenerative 
disorders . 

10 Recently it has been shown that gene expression of a synaptic 
protein (homer) can be up-regulated by different stimulus such 
treatment with the neurost imulant cocaine, seizures or brain 
synaptic activity particularly during the development (Brakeman 
?.R. et ah, 1997). Homer protein is new 28 kd synaptic protein 

15 which coding gene nas oeen sequenced (Ozawa K.A. et a^ . , 1997; 
Brakeman P.R. et al . , 1997). The amino acid sequence contains 
a PDZ-domain. Homer protein shares only a 10% homology with 
other members of the PDZ- family thus establishing a putative 
new group. Homer protein is able to interact with the 

20 iutracytoplasmic part of metabotropic giutamate receptor proteins 
mGluRIA and mGiuR5 (Brakeman P.R. et ai . , 1997). These excitatory 
aminoacid receptors are coupled to excitotoxic mechanisms in 
brain {Knopf el T. and Gasparini F . 1996). The precise role of 
homer in the central nervous system is not yet elucidated. 

25 However, the fact that homer protein contains a PDZ domain 

strongly suggests, as for other proteins containing such domain, 
the possibility of interaction with other cellular proteins 
involved in cell signaling systems (Pointing CP. and Phillips 
C, 1995) and not only to metabotropic receptors. 

30 

The present invention provides the identification or cell systems 
use f u 1 for t :;e si udy of homer : nnc 1 1 on and as tools :: o r t he 
discover-/ of new therapeutic compounds related to this protein. 
The r.;< resent invent: en provides human homer gene sequences. 

35 

The present invention provides the evidence that homer gene 
expression can be up regulated in vivo by the treatment with 
haloper i dol . 

40 Th-- ro^-v i r.v<=T:~ : -n ai s~ rr^vi des *h- pr-cr^r 
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— aerera' The oresenc invention also 
psyc hot c- -s n; hom erpro t e:n, ,etaoocropic 

concerns t..e .aer..-. . arGe . s ~ he ident if ication and 

and sigma receptors =s ^rge_s -o . r - ne rrea , rae r.u 

preparation of ^ci.ai con^ounas useiu. fo- tne -ea-m 



rodege-erative processes sucr. c s sen-.e aeme 
roaege -; e . hilic grain disease and other serine 

Alzheimer's type, <=rg..opn i fa a rvnical forms 



• c ^ ne-e-a Parkinson's disease and atypica. 

. • - r, criprnq : s D-ogressivG nuitiioca. 
diseases ^^^^^^ d ^n^on, and 
10 leulcoencepn ^ ^ amyotrophic lateral 

demyeiimzauon a.so.ae. ^ e present invention also 

-tresis and HIV induced J-^ej^ ^ & 

provides a new ^ g- " - pM2S e^t invention provides new 
evident glial cexi reaction, .he ; e 1oilWwn ^ and bra in 
therapeutic targets for tr.e - 



15 



tumors . 

;r gene expression by haloperidol 



Regulation o: 



home i 



20 Methods 

AnlmalS rru -, ev . at _s (250 g) were maintained in normal 

Adult sprague-Daw.ey.ats t y water 

environmental conditions with free access 
ab libitum. 



25 



«»*•• — —;rs:. ssss », ^ 

30 ampnetam±ne a.i~ 



"issue preparation. 



sacrificed by decapitation ?f ^-•'<- r " f ' 



. s .. c r £t ) : c:v removed from the sku.. 
35 treatment. ,.uo- — • - - ■ ■ ' actions (15 urn) were 

in dry ice ana storea ot -30 C ati ne-coatec slides 

oDtamea a„ ^ — - a ^ J 

and stored at until usea. 

- ■ ,...--...c-c: label ling of oligonucleotides 
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was complementary lo bases 894-934. The corresponding sense 
oligonucleotides (homer AS and homer BS ) were used as control 
probes. Synthesis was performed in a 395 Applied Biosystems 
DMA Synthesizer. Purified oligonucleotides were dissolved in 
5 DEPC-treated water and stored at -30°C until use. Labelling 

of synthetic oligoprobes was performed using a deoxynucleot idyl- 
trans f erase { TdT ) labelling kit (MEP-100, NEK, 3ad-Komburg, 
Germany). Briefly, 5 pmol of probe were incubated (2 hr) with TdT 
(36 units) in presence of 50 pmol of [ 35 Sj dATP (MEM) and Cl 2 Co. 
10 The reaction was stopped and the labelled oligonucleotides 

purified by column chromatography. Labelling efficacy was checked 
by paper chromatography in phosphate buffer system. 

Example 3. In situ hybridization histochemistry 

15 

Homer gene expression in rat brain was studied using in situ 
hybridization techniques well known in the art. In situ 
hybridization was performed as previously described (Garcia- 
Ladona et al., 1994). Briefly, Tissue sections were fixed with 

20 paraformaldehyde in PBS and treated (min) with pronase 

(0.25 mg/lt, rapidly washed, dehydrated by consecutive incubation 
with 60%, 80%, 90% and 100% ethanol , rapidly dried and used for 
hybridization. 3rain sections were incubated with 100 \xl of 10 mM 
Tris-HCl hybridization buffer (pH: 7.5) containing 50% f ormamide , 

25 0.6 M MaCi, Ix Denhardt ' s solution, 1 mM EDTA, 0.58 mg/ml yeast 
t-RMA, 10% dextran sulphate, 10 mM DTT and [ 35 S ] -label led 
oligoprobe (13500 c.p.m./(il). A nescofilmR strip was deposed 
over hybridization mixture to avoid evaporation and the slides 
incubated overnight at 42°C in a humid chamber. Afterwards, 

30 hybridization solution was washed out from the slides and non 
specific hybridization was eliminated by incubation (4x 1 hr ) 
w i t h 1 0 mM Tris-HCl p h : 7 . 5 containing 0.6 K Ma CI and 1 mM EC T A 
at 6CCC. Xucleic acids in the sections were precipitated by two 
consecut ivc washes with 7 0% and 95% ethano containing O.i M 

3 5 ammonium acetate. The slides were cried and expos sec with a 

X-O-mat X-ray film (Kodak). The films were developed after 48 hr. 
Measurements of autoradiographic images were performed with an 
image analysis system equipped with SigmaScanpro software (Cancel 
Sclent i f : c ; . 



40 
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Culture conditions were 95% humidity and 5% CO:. Cell population 
was splited 1 3 every 3 days. 

The culture of Glioma A-1^2 ceils (ATCC) was performed using 
5 conditions commonly used by the art. Cells were grown in medium 
containing special supplement ( DM EM NUT F-12) containing serum 
(10%), penicilin and streptomycin. Culture conditions were 37°C, 
95% humidity and 5% C0 2 - Cells were grown till confluence and then 
splited. 

10 

The culture of glioma US 7 cells (ATCC) was performed using 
conditions commonly used by the art. Ceils were grown in medium 
containing special supplement (DEMEM NUT F-12) containing serum 
(10%), penicilin and streptomycin. Culture conditions were 37°C, 
15 95% humidity and 5% CO: • Ceils were grown t:^ confluence and tnen 
soli ted. 



Example o 



Culture of glial cells 



20 The culture of glial ceils was performed by methods clearly 
described in the art. Whole brains from new born rats were 
dissected out of the skull in aseptic conditions. Brain areas 
(striatum, cortex and hippocampus) were dissected and immersed 
in culture medium without serum,. Small pieces of tissue 

25 were obtained by screeching with micro forceps. Tissue was 
homogenated by 10 passages through a 1 . 2 mm gauge. Cell 
suspensions were cent r i f ugated and the pellet resuspended in 
culture medium and plated in pedri dishes. Ceil were incubated 
for 2-3 hr at 37 C C, 95% humidity, 5% C0 2 - Non-attached cells were 

30 aspirated and centri f ugated . Pelleted cells were resuspended in 
medium containing 10% serum and antibiotics and then plated in 
netri cisnes tor 10-20 days. Medium was renewed every 3-1 days. 



35 



r.x amp 1 e " . Rl 1A : s o ^ a 1 1 o u 

The isolation cf RNA from different cell and tissue sources was 
performed using a single-solution extraction method commercially 
available (Tnzol\ Cibco Life Sciences). The cells were washed 
wi t h RX As e tree PBS and the h orr.ug en i zea w 1 1 r: Tr::ci . Tne tote ± 

----- c: .-"r.-o^i^P^i hv measurina licht 
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of coTuTion use in the art. A commercially available RT-PCR k i t 
was used (Ready :o go, Aznersham/ Pharmacia Biotec). Protocols were 
adjusted :o the supplier recommendations. RT-PCR was performed 
using 1 mg total RNA. Primers were selected by analysing the 
5 homer gene sequence (accession number: U92079) logged in the 
GENEBANK . Thermocyler was programmed as follows (R? 3 0 mm at 
42°C, PGR 23 cycles of 1 min 95°C, 1 min 60°C, 2 min 72°C) . At the 
end of PCR cycles, samples of PCR mixture were elec trophoresed in 
agarose gels as described by commonly used protocols. 

10 

Example S. Analysis of nucleic acids by gel electrophoresis 

Gels for the analysis of RT-PCR products were prepared by melting 
agorose (1%) in electrophoresis buffer (Current Protocols in 
15 Molecular Biology, John Wiley u Sons, 1995) at 60°C. PCR samples 
were mixed with sample buffer containing and loaded (lug/lane). 
Electrophoresis was run 60 min. and separation of fragments was 
checked by u.v illumination. 

20 Example 10. Analysis of gene sequences 

The analysis of gene sequences obtained by RT-PCR was performed 
by using software commercially available or in the public domain. 
The sequence identification was performed by homology search 
25 using DNASIS software (HITACHI } and software available in the 
public GENEBANK. 



Results 



30 Homer oene expression is up regulated after antipsychotic 
treatment . 



The t:. s:tu hybridization images showed that homer mPTJA 
transc : i tns o ^resent in higher levels it haioper :ciu. 
35 anim.ais than ^n controls (Fig. 1) The differences, < 

densitv measured in autoradiographic films, between control and 
treated animals are shown in figure 2. Homer gene expression 
induced bv treatment with amphetamine is reduced in brain fronts 
cor: ex t y c on .m^..ci .r.c c omp o ^ . r _ : a!/- ^ . ^ - o s ^ . 

40 



45 
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- ^ ^vs'S demonstrate some punctual differences 
aene. Homoiogv ana^ys^b ueiuu -,| 
9 .- ne r at homer gene sequences (see apend.x 



wit 



Homer gene 



Ls expressed by Chinese Hamster Ovary Ceils, 



5 . . . froT . p-_pcR usina RNA from CKO 

The francs of-o-n^ er^^ ■ ^ ^ ^ sequenceS 
cells ana spec, -ic P--m.es p s of , he hoRier 

fully agree in cheu si = w .r.e exp demonstraCe 
gene fragments. The sequent ^ ^ * homer gene . Homology 

10 their identity as sequences .oca.ed n rat home r 

analysis demonstrate some punctual aiffe.ences 
gene sequences (see appendix 1). 

<_ exD .essed by hunan er it ro leukemic (HEL) cells. 

Homer aene i;=> expresb^u 

15 The fragments o£ DIJA obtained afte ; usinc , ^ ^ 
cells and valued th . -er 

fully agree i ^ir s ; ~e of RT _ PC R products demonstrate 

gene fragments. Trie sequenC ^ _ Homology 

their identity as sequences loca "f ^ ences with , he rat homer 
analysis demonstrate some punctual aiffe.ences w 
gene sequences (see appendix 1) 

M ple U provides a method to detect the efficacy of antisense 
25 oligonucleotides in cultured cells. 

A -s descried in example 4. Cells were treated 
Cells were cultured - ^r^ coacentratio3S of antisense, 
for different times uitn air.e rn „ nlpmentar y to human homer 

sense and .issense ol igonucieotiaes complement^/ determine d by 
^cr-r-^ -he oresence or homer protean we-e ut 
30 gene sequences .hej ^ immunoC ytochemistry (example 12) 

wester., d.o.s , exa, w ,.,__ p ^ .^^r human homer 

— specific antiooa.es u r -. _ _ o:igo nucleot ides 

ocv.v-peptia- ^-c.ence.. ,.^ rP determir.ea oy 

r0 i-.e: aene it-quci^c 
co"?-emcr:i.r, -o - _ ^ se cond messenger signa. 

35 using different n.etnoas o - - - 16) 
oathwavs aitivation (see e,.amp-es 1,, 



20 



homer protein by 
sample - ? roViU " c " ; - Q tha - previously 



oroviues a method to dete 



^ mmuno ^ v 
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Example 14 provides a method :o determine the agoni s t - induced 
phosphor ipase C act ivi ty . 

The method was basically described previously ( Garci a-ladona 
5 et al . , 1993). Cells were incubated for 24 hr with 0.125 ^M 

; 3 H]myoinositol . Non incorporated : 3 H ] myo- inos i t ol was eliminated 
from the medium and replaced with Krebs-Henseleit buffer 
containing 10 mM hi CI . After 10 min incubation, different agonist 
were added for 4 5 min. The reaction was stopped by replacing the 

10 stimulation medium with distilled water. In the case of tissue 
samples, the procedure is very similar ( Garcia-Ladona et al . , 
1993) Cells were frozen and stored at -80°C. Production of 
; 3 Kjmyo-inositol monophosphate was determined in cell samples by 
known methods of chromatographic purification (in Methods in 

15 Neurotransmission receptor analysis. Eds H.I. Yamamura , 

S.J. Enna M.J. Kuhar, Raven Press, 1990). A similar method to 
determine aaonis t -mediated phospho I ipase C stimulation was used 
by preparing membrane fractions and incubating with [ 3 -P]PI?2 and 
agonist or antagonists. In this case the production of I?3 was 

20 determined. Methods known of the art have been also optimized 

for using micro t i t erplates based systems. Commercially available 
materials allows to perform, high throughput and secondary 
screening {Amersham pharmacia biotech and NEN) . 

25 Example 15 provides a method to determine agonist - induced 
elevation of intracellular Ca ++ levels. 

The method used was similar to known methods described in the 
literature (Nucciteiii R, 1994). Briefly cells were grown in 
30 culture bottles as indicated (example 4). Ceils were softly 
scraped berore reaching confluence. Cell were labelled with 
Eura-2 hv mcuitatma <30 min) with Fura-2 -acetyl -methylester at 
rocr temperature. Cells were centrifuged at 130 :■: g for 10 mm 
anu resuspondc-d in DM Ell - 77 12 medium without serum and incubated 

3 5 at 3 c C , 5 1 CO : and 0 5 \ h urn i d i t y for 45 mm. Intracellular c a m _ un 

levels were determined in a fluorescence microscope equipped with 
an appropriate filter exchange system ( Olympus Hamamtsu ). 
Fluorescence ratio ( A3 4 0 A380 ) was measured using Argus - 
soitwaro. Intracellular calcium levels were monitored in single 

4 0 . ~m ----- -- : short period in the absence of drugs and then lor 
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Example 16 provides a method to measure agonist- induced cAKP 
production in cultured cells. 

The method was similar to that used currently in the art (In 
5 Methods in Neurotransmission receptor analysis. Eds H.I. 

Yamamura, S.J. Enna , M.J. Kuhar, Raven Press, 1990). Briefly, 
cells were incubated for 10 min in culture medium in the absence 
of serum and antibiotics. Reaction was stopped by heating to 95°C 
15 min. Cell samples were frozen and stored at -80 C C. cAM? levels 
10 were determined with commercial available kits (Biotrak from 
Amersham) using the cAMP binding protein. Methods known of the 
art have been also optimized for using microti terplates based 
systems. Commercially available materials allows to perform high 
throuphput and secondary screening (Amersham and MEM) . 

15 

Example 17 provides a method to determine the effects of 
antisense oligonucleotides in vivo. 

Ant. i sense nucleotides were dissolved in physiological saline and 
20 injected intravenously and in tracerebroventri cular ly in animals. 
Different periods of treatment were established. After treatment, 
animals were sacrificed and different organs and body fluids used 
for histological analysis. Animals were used to determine the 
effects on the homer and other cellular proteins production by 
25 using imjrvunohistochemi cal , iinmunocy to chemical and western blot 

methods described in the examples 12 and 13 respectively. Animals 
were also used to determine the effect on cell signalling 
processes by methods exemplified in the examples 14 and 16. A 
group of animals were tested in behavioural models for 
30 antipsychotic effects (see examples). 

Examp.e - Ba provides a method to determine the efficacy or a 
compound In an animal model for prediction of antipsychotic 
ac 1 1 v 1 1 y . 



35 



40 



The method have been reported in the literature by injecting PC? 
in animals. Animals were treated before and after PC? with 
different doses of compound. Afterwards a set of animals were 
used in behavioural modeis predictive of psychotic activity to 
~ : c Qpq r or r> o u n o ' s e r f : c a r. v ( e xa mo 1 e 2 8^. An a d d i t i on a i set o : 
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Example 18b: 

Methamphetamine antagonism was :es:ec by recording 
methamphetamine- induced hyperactivity (measurement of locomotor 
5 activity) . 

Mice (NMRI, 21-26 g; female) received drug or vehicle, 
intraperitoneally , 3 0 min prior to me thamphetamine (MET, 
1 mg/kg po) . Locomotor activity was recorded in cages equipped 
with light beams (2 mice, cage/dose) for 1 h, starting 30 min 

10 after MET . For calculation of drug effects the counts recorded 
during the time period of 15 to 60 mm after start of the 
measurement were selected. The control value was calculated 
as the difference between the counts recorded for the 
methamphetamine group and the vehicle- treated group during 

15 the same time period . 

Cataieptogen ic ef f ects 

The cataleptic syndrome was tested according to the method 
described by Wirth et ai . {Arch. Int. Pharmacodyn . Ther . 115, 

20 1-31, 1958). The animals (male rats, Sprague-Dawley 

bodyweight 210-22 5 g; n/dose=4 ) were regarded as cataleptic if 
they remained in an abnormal posture for more than 15 sec, i.e. 
one foreleg an a 9-cm-high piece of cork. The animals were tested 
30m 60, 120, 180 and 300 min after intraperitoneal administration 

25 of the test compound. 



Results 
Table 



Compound 


Methamphetamine antagonism 
ED50 r mg/kg ip] 


Cataiep togenic etfect 
fx/n] at dose [mg/kg ipj 


3SF 4'^ 02 13 


53 . 4 


0-4 at dose 100 


BSF -^0214 


51.2 


0 4 at dose 100 



The test compounds snowed a dose -dependent antagonism of 
methamphetam.ine- induced hyperactivity. No induction or catalepsy 
was found. 

40 The compounds used are S13 1893 , 2 -methy 1 - 6 - (2 -pheny ie tneny 1 ) - 
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Example 19 provides a method to determine the efficacy of 
compounds on preventing neuroleptic induced malignant syndrome. 

Different animals models are may be used including haloperidol 
5 induced catalepsy and chronic treatment with haloperidol. Animals 
may be subsequently used to determine behavioural deficiencies 
(example 2 8, anatomical neurodegenerat i on and changes in gene 
expression (as exemplified in examples 1-3, 12, 13). 

10 Example 2 0 provides a method to determine the efficacy of a 

compound in the treatment of demyei mat ing diseases. Different 
animals models of demyei ini zat ion are known of the art. 
Demyei inization was induced by injecting antibodies. Animals were 
treated with the compounds after the induction of myelin loss. 

15 Animal brains were used to determine the levels and intearity of 
myelin . 

Example 2 1 provides a method to determine the efficacy of a 
compound in the treatment of demyei ini zat ing diseases. 

20 

The method consist in the use of ol igodendrocytes -enriched cell 
cultures from normal and demyei inizated animals ( j impy mutation) 
as described (Garcia-Ladona et ai . , 1997). Cells were treated 
with different doses of the compound and the integrity of myelin 
25 sheets and the levels of myelin markers were determined. 

Example 22 provides a method to predict efficacy of a compound 
in Parkinson's disease. Different models were used, MTP induced 
Parkinsonism in mice, 6-OHDA induced degeneration in substantia 
30 nigra (Drug Discovery and Evaluation, Eds. H.G. Vogel and W.H. 
Vogei 1997 ) . 

Example 2: provides a method to determine the beneficial effects 
of a compound in senile dememntia of Alzheimer type. 

35 

The methoi is known oi the art and consists on the use of 
transgenic animals overproducing b-amyioid protein. Animals 
can be treated with compounds and analysed for memory deficits 
and other behavioural parameters. 

40 
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Binding saturation kinetics of a radioligand. Membranes (200 
were incubated (600 ul total volume) in 100 mM Tris-HCi (pH: 7.7) 
containing 1 mK EDTA (buffer 3) with increasing concentrations 
of radioligand in the presence (nor. specific binding) or in the 
5 absence (total binding) of an antagonist at high concentration. 
Incubation was prolonged for 90 nun at 30 C C; afterwards, samples 
were filtered, using a Skatron filtration system, through GF/B 
filters embedded in 0.3% poly-ethy ienimide . Filters were washed 
with 9 ml of butter 3 at 4 c C . Radioactivity retained in the 
10 filters was measured by liquid scintillation counting using 5 ml 
Ultima-Gold. 

Displacement of radioligand binding: Binding displacement 
experiments were performed basically as reported in other 

15 studies. Membranes (2 00 were incubated in buffer R (600 ul 

total volume) with increasing concentrations of the selected 
compounds in the presence of a selected concentration of 
radioligand. After a 87 min incubation period at 30°C, samples 
were filtered with buffer B at 4°C through GF/B filters. Filters 

20 were washed with 9 ml buffer B. Radioactivity retained in the 
filters was determined as above. Total binding was defined as 
radioligand binding observed in the absence of other compounds. 
Non specific binding was defined as radioligand binding levels 
observed in the presence of antagonist in high concentration. 

25 

Analysis of radioligand binding data Saturation parameters 
radioligand were estimated both by no-linear regression analysis 
and from linear plots by using SigmaPbot software (Jandel 
Sclent if ivc Germany). Displacement curves were build from 
30 radioactive binding levels expressed as percentage of total 
binding. lC 5 n and Hill coefficients (n H ) were estimated by non 
linear regression analysis. 

ethod tc ident : ~y compounds wi th agonist 
eteptors by measuring agonist stimulated 

The methods are very well known in the art (Hilf and Cakobs 
1992:. Briefly, aconist activity 'was determined by measuring 
40 drug- induced changes cf r^s;GTF v S binding in membranes from 
cells. Cell membranes v.^ v "^ h * ■ 



Exam:: 
3 5 acti'. 

: 25 S ' 



i proviaos a rr 
• a r : d.1 r f erent r 



ilC Ck.'i auc; 

in ere absence 
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(100 ul ) was rapidly filtrated through GF B filters using a 
Skatron" filtration device. Filters were quickly washed with 9 ml 
of 50 mM Tris-HCl buffer (4 C C) containing 100 mM NaCl , 5 mM MgCl : 
at pH : 7.5. Radioactivity retained in the f i Iters was determined 
5 by scintillation spectrometry using Ultima -Go id scintillation 
liquid. Drug activities were expressed as % of basal binding 
levels measured in the absence of the compound. Curves were 
fitted using a non-linear regression analysis software (Sigma 
Plot, Jandel Scientific, GErmany) to the general equation E = 
10 (L^Emax). (E^ECsq) where E is the effect, L is ligand 

concentration, E~ ax is the maximal effect and EC 50 is the 
concentration inducing 50% of the maximal effect. 

Example 2 6 provides a method to prepare cell memoranes . 

15 

Different methods have been described in the art (Bioiogiacal 
Membranes, Eds). Membranes were prepared form cell cultures. 
Cells were softly scraped from bottle surface and centrifuged 
10 min at 180 x g. Cell pellets were resuspended in 5 mM Tris KC1 

20 buffer (pH: 7.6), containing 5 mM EDTA , 5 mM EGTA, 0 . 1 mM PMSF 
and 3 mM benzamidine (buffer A) and incubated for 15 min at 4°C. 
Cell suspension was homogenized (6 x 3s) in an Ultraturrax 
(15000 r.p.m.) and centrifuged for 1 min at 1000 x g and 4°C. 
Nuclear pellet was resuspended in buffer A, homogenized and 

25 centrifuged as above. Supernatants of both steps were collected 
and centrifuged for 20 min at 40000 x g at 4°C; pellet was 
resuspended in buffer A and homogenized {1 x 15s). Membrane 
suspension was centrifuged for 20 min at 40000 x g at 4°C. The 
resulting pellet was resuspended in buffer A containing 10% 

30 Glycerol and 1% bovine serum albumin. Aliquots were frozen and 
stored at -80°C until use. 

Example 2 8 nrovides a method to study psychosis by using anima. 
mode I s . 

35 

The method has been described in the literature (Swerdlow ICR. 
et al . , 1996). .Animals may be treated by different routes with 
compounds and checked for behavioural parameters to determine 
efficacy as antipsychotic agents (Drug Discovery and Evaluation, 
4 0 Ei? V. . C- . Vocel and V;.:i. Vogei, 1997) . 
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adulthood. Animals may be treated with compounds and checked for 
different behavioural parameters including prepuise inhibition 
paradigm. (example 28). 

5 The term human homer gene refers to polynucleotide sequences with 
homology to the so-called rat homer gene. The term human homer 
protein refers to a peptide resulting of the translation of human 
homer gene sequences using the natural code. 

10 The present invention provides four partial nucleotide sequences 
of human homer gene. 

The present invention also provides partial nucleotide sequences 
of homer gene of hamster and homer protein expressed by 
15 astrocvtes in culture. 

Nucleic acid sequences according with the present invention can 
be used to design anti-sense oligonucleotides and to determine 
aminoacid sequences of polypeptides encoded by them. 

20 

Modified antisense oligonucleotide synthesis is well known 
in the art (Gene Therapy, Eds, J.T. August, 1997). Different 
oligonucleotide modifying groups can be used- 
Modified anti sense oligonucleotides will be tested to determine 
25 time-life, bioavailability an efficacy on inhibiting the homer 
protein translation {examples 11, 12 and 13). 

The human homer peptides of present invention can be used to 
raise specific antibodies. The present invention also includes 
30 the use of antibodies or antisense oligonucleotides raised 
against human homer protein as therapeutic compounds and as 

probes to detect human homer protein and gene respectively i see 
exam.pl es 1, 2., 12 and 13-. Where probes means uniabeiled or 
i so tone r r rot - :. sot op i ca 1 1 y label ~ ed compounds tnat bind to a 
35 spec::::- target. The antibodies against the human homer sequence 
can be obtained using the known protein chemistry techniques. 

The oresent invention also includes a method to disclose the role 
o f h :>mo r n r o t e i n i r n eu r o t umo r a 1 a n d : e u k em i c cells f o r e x amp i e 
40 in invasive activity, proliferation, tell survival, apoptosis. 
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The present: 



15 

invention includes a method to study the rcle of 



human homer protein on the activity of specific cell proteins and 
receptors by transfecting their genes in HEL cells, A-172 and U87 
human glioma cells and CHO cells. Tranfection techniques are well 
5 known of persons skilled in the ar: and involve the transference 
into the cell of gene sequences included in a vector, vfnere 
vector means polynucleotide sequences that facilitate the 
insertion in a host of a given genetic information. Where vectors 
include plasmics and eucaryotic viruses and bacteriophages. Many 
10 vectors and expression systems are well known and documented in 
the art {for example pcDNA3 , pCR2 . 1 from Invi t rogene ) . 

Methods to detect human homer 

15 The present invention includes a method ro detect human homer 
protein in human brain by using antisense oligonucleotides or 
antibodies indicated above. Examples of such methods are reported 
in examples 1, 2, 3, 12 and 13). 

20 The present invention provides a method to detect human brain 
(glial) tumors by using antibodies directed against human 
sequences of homer or using isotope- or non- i sotopical 1 y- label led 
oligonucleotide probes complementary to human homer sequence. 
Methods are exemplified in examples 1, 2, 3, 12 and 13. 

25 

The present invention includes a method to detect human 
glioblastoma and leukemic ceils in culture using antibodies 
directed to human homer protein or antisense nucleotides 
complementary to human homer protein gene sequences. Methods 
30 for such detection are reported in examples 2, 3, 4, 12 and 13. 

Me u roaeae n rati o n and home r 

The pres-::: i nvont i on includes a met nod to 1 1 eat human main 
35 deaenerative processes oy using compounds modi f vine homer gene 



expression. Methods to identity such compounds are exemp 



1 i f led in 



the examples. 



40 



VJhere deaenerative processes are ischemia of vascular origin, 
ischemic states induced by brain or spinal cord trauma , epi.epsy 
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The present, invention also provides a method for treating 
or prevent neurodegenerat ion by using compounds facilitating 
(modif lying) the interaction between homer and other components 
of the cell signalling pathways, genetic information or cellular 
5 proteins. Where genetic information is any DNA or FiMA sequences 
present in the cell. 

The present invention also provides a method for treating or 
prevent neurodegenerat ion by using compounds facilitating the 

10 interaction between homer and metabotropic receptors. Such 

compounds may be identified by coincubating membranes from cells 
expressing metabotropic receptors, purified human homer protein, 
antibodies directed to homer protein and by using a commercial 
methods (SPA, Amersham or flashplates) to detect binding 

15 activities. 

The present invention also provides a method for treating or 
prevent neurological deficits observed in patients suffering 
of neurodegenerative diseases by using agonist /'antagonist of 
20 metabotropic receptors. Such compounds may be identified using 
current membrane binding methods as described. 

The present invention also provides a method for treating or 
prevent neurological deficits observed in patients suffering 
25 of schizophrenia or any other psychotic disorders by using 

antagonists of metabotropic receptors. Such compounds will be 
identified using membrane binding methods described in the 
examples. Suitable compounds are those used in example 18b. 

30 The present invention also contains a method to treat and prevent 
neurological deficits induced after treatment with typical 
antipsychotics by using antagonist agonist of metabotropic 
receptors. Such compounds will be identified using membrane 
bindinr mot nods described ^r: tne examples. 

35 

The present invention contains a method to modify the expression 
of homer protein by using compounds with affinity to sigma or 
dopaminergic receptors. The compounds will be selected by using 

in tne examples. Their efficacy v/i 1 i be determined by using the 
4 0 --i- d^s^rib^d in pxanoies 1, ?, 3, 6, ~, 3 and 9. 



45 i glial- tumors by using todit it-o ,u unmodified antisense 
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or by using compounds modifying the expression of homer protein 
acting directly in the transcription or in the translation, 
protein folding, protein maturation, protein turnover processes, 
or by using compounds that modify the interaction between homer 
5 and any other cellular protein or peptide included those involved 
in signalling processes, and genetic information. Where genetic 
information is DNA or RNA sequences . Compounds may active by 
different treatments including intravenous application, orally 
treatment or stereotaxical ly injected in the brain tumor area. 

The present invention provides a method to treat leukemic^ 
by using modified or unmodified antisense oligonucleotides 
complementary to human homer mRNA sequences or by using 
antibodies directed against human homer protein, or by using 

15 compounds modifying the expression of homer protein acting 

directly in the transcription or in the translation, protein 
folding, protein maturation, protein turnover processes, or by 
using compounds that modify the interaction between homer and 
any other cellular protein or peptide included those involved 

20 in signalling processes, and genetic information. Where genetic 
information is DNA or RNA sequences. Compounds may active by 
different treatments including intravenous application and oral 
treatment . 

25 Another subject of the invention is a method for treatment of 
specific diseases by administering to a human being in need 
thereof a composition which comprises an effective amount of 
a compound which induces the homer protein expression. The ^ so 
induced homer expression products interact with targets which 

30 are associated with the respective disease. .Another embodiment 
for the interaction with the disease -assoc iated- target is to 
administer polypeptides comprising a sequence form the homer- 
expression product. These polypeptides (homer peptides) 
interact with the homer interaction motif of the respective 

35 disease-associated target. The diseases and the corresponding 
disease-associated targets are disclosed in the claims. 
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appendix 1 _ , 

3ecrjen:e of 
arriinoac: d sequence 



iCCCAA ACACAAAGAA GAACTGGoTj 
;CATGCAGT TACT 3TCTCT TATTTCTATG A C A G C A C AA G AAATG'i 
3GATAATCA GTTTAGATGG CTCAAAGGCA ATAATAAA.TA GT AC CATC AC CCCAAACATG 

ACATTTACTA AAACATCTCA GAAGTTTGGC CAGTGGGCTG ATAGCCGGGC AAACACCGTT 
TATGGATTGG GATTCTCCTC T GAG CAT CAT CTTTCGAAAT TTGCAGAAAA GTTTCAGGAA 
TTTAAAG AAG CTGCTCGACT A G C AAA G G AA AAATCACAAG AGAAGATGGA 



jTGTAI 



CCAC 



ATCCGC AGGCGGGGAT CTTCAGTCTC ctttaacacc gaaagta 



STRAKVFCID PNTKKI-JVJVPT SKHAVTYCYF V D S T RN\ r Y ?. I ISLEGSKAi: SSTI . -IXKTF 
TK T S ^ K F G QW A D 5 RAT 7T VY G L.GFSSEHKLS KFAEEFQEF K E AA H LA KEK£ KME LTSTP 
SQESAGGDLQ CPLTPKVXG 



Appendix 1 Homer gene sequence amplified from US7 mRNA and its 
corresponding ammo acid sequence 

A -^GGGGAGCA ACCTATCTTC AGCACTGGAG CTGATGTGTT CCAAATTGAC 

CCAAACACAA AGAAGAACTG GGTACCCACC AGCAAGCATG CAGTTACTGT GTCTTATTTC 

TATGACAGCA CAAGAAATGT GTATAGGATA ATCAGTTTAG ATGGCTGAAA GGCAATAATA 

AA^AG^AC^A TCACCCCAAA CATGACATTT ACTAAAACAT CTCAGAAGTT TGGCCAGTGG 

GCTGATAGCC GG G C AAA C AC CGTTTATGGA TTGGGATTCT ZCTCTGAGCA TCATCTTTCG 

AAATTTGCAG AAAAGTTTCA GGAATTTAAA GAAGCTGCTC G A C T AG C AAA GGAAAAATCA 

C AAG AG AAG A TGGAACTTAC CAGTACACCT TCACAGGAAT CCGCAGGCGG GGATCTTCAG 
TCTCCTTTAA CACCAGAAAG TA 

MGEQFIFSTR AKVFOIDPIIT KKNWVPTSKH AVTVSYFYDS TENVYRIISL DGSKAIINS1 
ITPNMTFTKT SQKFGQWADS RA:r\TGLGF SSEHHLSKFA EKFQEFKEAA ELAKEKSQEK 
MELTSTPSQE SAGGDLQSPL TPES 



appendix 3. Homer gene sequence amplified from rai astrocyte mRNA and 
. ts o z r responding ammo acid sequence 



■ '._ ' A. C A A G G A A T G T G T A 1 A C - A J AA T C A G T C TAGACbu'^ * _ ^ ■_> o ^ ^ j-. - - 

- 2 i. 7 C A G T C C A A A. C A T G A C A T T T A C T A A A. A. C A T C T C AAA A G T T T G 3 . 

GCCGGGC AAA CACTGTTTAT G 3ACCGGGAT TCTCCTCTGA GCATCATCT 

C AG A AAA G T T TGAGGAATTT AAAG AAGCTG CTCGGCTGG C AAAG GAG AA 

AGATGG.AACC GACCAGTACC GCTTCACAGG AATCAGGAGG AGGA3ATCT 



A - ACAATAGCA. 
T GGG CTGATrt 
TCAAAATTTG 
T CGCAGGAGA 

^ a ^.Tr^i 0 ^^ 
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Appendix 4 Home 



I 9 

i ■ jr; ^ *r^m rno cells inRNA and its 
gene sequence a^iplinea -roir. ihu ^t=~s> 



corresponding amine acid sequence 



™ c ~r- A Trvr CTTCCAGATT GAGCCAAAGA CAAAGAAGAA CTGGGTACCC 

o~L^.^--- T^A m GACA GCACAAGAAA TGTATA.AoG 

ACCAGCAAGC ATGCAGTTAC TGTATC:TA ; ;;T:^--A -G^CAGTCC AAACATGACA 

ATAA T CAGTT TAGATGGCTC AAAGGCAATm ^^TAo., T ^ 

AiM o^n-o.^ A — ^TGGC^AG TGGGCTGATA G^C^Gv-^kA T^L.o.i.a. 

x - - -^^^ T^^AAAT TG CAGHlAAAG 1 1 iLAubhrt.w 

GGATTGGGAT TCTCCTCTGA G-A^ ; C.T AGATGGAACT GACCAGTACA 

AAAoAiWwTo ™ r ,^ aT ^T r^GTCTCCTT TAACACCGAA AGGT 

CCTTCACAGG AATCAGCAGG TGG^Tw'I 



FSTRAHVFQI DPNTKKNWVP TSKHAVTVSY 
FTKTSQKFGQ WADSRANTVY GLGFS5EHHL 
PSQESAGGDL QSPLTFKG 



D^TRNVYR II5LDGSKAI INSTITPNMT 
.FAEKFQEF KEAARLAKEK SQEKMELTST 
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What: is claimed is: 

1. A method for treatment: of neuroleptic syndrome or psychosis 

5 in a human being comprising administering to said human being 

a composition comprising an effective amount of a homer 
expression modifying compound. 

2. A method according to claim 1, whereby the psychosis is 
10 schi zophrenia . 

3. A method for treatment of oncological disorders in a 
human being comprising administering to said human being 
a composition comprising an effective amount of a homer 

15 expression modifying compound. 

4. A method for treatment of neuroleptic induced disorders or 
psychosis in a human being comprising administering to said 
human being a composition comprising an effective amount of a 

20 compound which interacts with metabotropic receptors. 

5. A method according to claim 4, whereby the interaction 
effects an inhibition of the metabotropic receptor. 

25 6. A method according to claim 4, whereby the compound is 

2-methyl -6- ( 2 -phenyl ethenyl ) pyridine or 2 -methyl -6- (phenyl - 
ethynyl ) pyridine hydrochloride. 



30 



35 



A method for treatment of neuroleptic maiigne syndrome m a 
human being comprising administering to said human being a 
composition comprising an effective amount of a compound 
v.-hich interacts -with metabotropic receptors and cr nomer. 



tea nucleic acia as disci osec in appendix 



9. A method o: screening of new compounds which modify homer 
expression using, Hel ceils, A-172 ceils, U97 cells or 
clial cells as described in example 3-9. 

40 - - : . c-ror>-;-o of n ew compounds modifying homer and 
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11. A method of treatment of CTCS disorders in a h'jman being 
via glial cells comprising administering to said human being 
a composition comprising an effective amount of a compound, 
wh i ch i s ab i e to act on glial cells and wh i ch i s ab 1 e to 

5 modulate the expression of homer. 

12. A method for the 7. r eat merit of a disease in a human being 
comprising administering to the said human being a 
composition comprising an effective amount of a compound 

10 inducing homer protein expression or a composition comprising 

an effective amount of a homer peptide interacting with the 
homer interaction motif located in the disease-associated- 
target . 

15 13. A method according to claim 12 where trie disease is 

degenerative disease involving ceil degeneration or cell 
death or apoptosis and the disease-associated- target is human 
homo lo cue of AFG2 protein. 

20 14. A method according to claim 12 where the disease is 

neurodegenerative disease including ischemia and stroke and 
the di sease- assoc iated- targe t is insulin like growth factor 
binding protein. 

25 15. A method according to claim 12 where the disease is hepatic 
degenerative processes and the disease-associated- target is 
interleukin 6 binding protein. 

16. A method according to claim 12 where the disease is tissue 
3 0 degenerative processes involving cell death or apoptosis 

i n c : ud i n g n c u r odea en er a t i ve disease an d i s chem ia-induced 
degeneration and ire disease-associated- tarcct is cytochrome 
■ u-:idase or : yto ::h rone ?4d0 XIAl or topoi somerase :. 

3 5 1 A met nod according' t j claim 11 where- toe disease is human 

diseases including brain diseases and tumour progression and 
the di sease- assoc i a ted- target is GP1 - 1 inked hYO-arg inine 
AD? - r iDosy 1 1 runs f erase . 

4 0 ' ■■ - - - - \ - - r- -; * ~ ; ; ■ v;"r. ^ r ~- " he disease ; s metaho 1 i r 
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19. A method according :o claim 1?. where the disease is 
associated to cholesterol production including senile 
disorders and the disease-associated-target is iov: density 
lipoprotein receptor related protein. 

5 

20. A method according to claim 12 where the disease is a human 
neurodegenerative disease and the disease -ass oc iaced- target 
is h uman F - sp on d i n . 

10 21. A method according tc claim 11 where the disease is herpes 

simplex infection ana propagation and the di seas e- associated - 
target is DMA hel lease . primaso complex associated protein. 

22. A method according to claim 11 where the disease is herpes 
15 simplex virus infection ana propagation and the di^ea^e- 

associated- target is ULE 6 protein. 

23. A method according to claim 11 where the disease is varicela- 
zoster virus infection and propagation and the disease - 

20 associated- target is ser in / threonine-prote in kinase. 

24. A method according to claim 12 where the disease is sarcoma 
virus infection and propagation and the disease-associated- 
target is sarcoma virus receptor. 

25 

25. A method according to claim 12 where the disease is japanese 
encephalitis virus infection and propagation and the disease- 
associated- target is NS proteins. 

3 0 26. A method according to claim 12 where the disease is bovine 

immunodeficiency virus infection and propagation and the 

d i seas^-asso ~iat eh - t arget is virion infect ivi ty rector 

35 2" . A met nod according to claim 12 v;here the disease is pox 

virus infection and propagation and the di sease-a ssoc rated- 

2^. A methoa a cc or dine; :.r claim 12 where the disease is 

4 0 - ^- \" - - ^ ~ — '. " s - s a r o ^ h ~ n ; s ~a s o - a s s o c i a t e d - t a rcc t i s 
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